Esterases of 57 strains of Shigella dysenteriue, Sh.JZexneri, Sh. boydii and Sh. sonnei and 26 strains of Escherichia coli, including the Alkalescens Dispar group, were compared by polyacrylamide-agarose gel electrophoresis. Six types of esterase bands differing in their ability to hydrolyse synthetic substrates and in their sensitivity to heat and to di-isofluoropropyl phosphate were defined. Individual activities and sensitivities of these bands and the apparent molecular weight of the major esterase, estimated to be 58 000 by polyacrylamide gradient gel electrophoresis, were identical for both Shigella species and E. coli. One esterase with a molecular weight of 104000 was found in some strains of E. coli. Variations in the number and mobility of bands among Shigella strains defined different esterase patterns (zymotypes) which appeared to be distinct for each species.
detected with P-naphthyl acetate as substrate. Six anodic bands varying in sharpness and colour intensity ( Fig. I ), which were designated as F, A, B, I, C and S by Goullet (1973) , were found in extracts of both Shigella and E. coli strains. Band C included a minor component C'. Esterase band characteristics, summarized in Table 2 , were identical for the different species. Three other anodic bands, designated as A', B' and D, were observed only in some strains of E. coli. Band A' differed from band A by its heat resistance at 60 "C and band B' differed from band B by its inactivation at this temperature. Esterase D was a prominent band hydrolysing acetate esters and inactivated by heating for 10 min at 50 "C. Esterases A, B and D, which were readily detectable by a-naphthyl acetate or indoxyl acetate, were investigated by polyacrylamide gradient gel electrophoresis. In these conditions, bands A and B each exhibited identical mobilities for both Shigella species and for E. coli. Comparison of electrophoresis for 400, 900, 1500, 2000 and 2500 V h (Fig. 2) showed that asymptotic migration, necessary to determine molecular weight (Rodbard et al., 1971) , was obtained with esterases B and D whereas esterase A migrated out of the gel. Band B from both Shigella species and E. coli showed the same molecular size. Using bovine serum albumin and E. coli alkaline phosphatase as reference proteins, the apparent molecular weights of esterases B and D were estimated to be 58000 f. 1000 and 102000+ 2500, respectively.
Distribution of esterase bands
Electrophoretic relationships were established between the strains by numerous replicate runs comparing esterase bands in adjacent positions on the same polyacrylamide-agarose gel. The MF values were used only comparatively. Bands F (MF w 97) and S (MF FZ 25) from different strains showed similar electrophoretic mobility with the exception of band F ( M F 93) from strain 74, whereas bands A, B, I and C varied in mobility. Different esterase patterns, hereafter called zymotypes, were distinguished by variations in the number and mobility of bands.
Shigellaflexneri. Strains of serotypes 1, 2, 3 and 4 were distributed in two related zymotypes fl and fi (Fig. 3) . In zymotype fly bands B and I overlapped. -, no activity. $ Resistant to 60 "C.
Resistant to

M-DFP.
11 Mean+ S.D. ; 6 runs.
detected. All strains of serotype 6 were grouped in zymotype f3 which differed from the others in that bands A, B and C were faster moving. Shigella sonnei. Esterases A, B and I showed the same mobilities in all strains of this serotype (Fig. 4) . Band C was not detected in strains of biotype d and in one strain of biotype a.
Shigella boydii. Strains of serotypes 2 and 4 exhibited complete banding patterns (Fig. 5) . Strains of other serotypes (zymotypes b2, b,, b4, b6) lacked two or three bands. In strains of serotypes 5 and 9, one additional faint band was detected by a-naphthyl acetate.
Shigella dysenteriae. Four zymotypes were defined by decreasing numbers of bands (Fig. 6) . Band B was not detected. Zymotype d3 (serotype 1) differed from other zymotypes in the mobilities of bands A and C .
Escherichia coli. There was considerable electrophoretic heterogeneity in the distribution of bands among the 26 E. coli strains (Fig. 7) . Bands A and B were observed in most of the 
DISCUSSION
Zymograms in polyacrylamide-agarose gel of cellular extracts of Skigella and E. coli, including the Alkalescens Dispar group, demonstrated several distinct types of esterase bands differing in their ability to hydrolyse synthetic substrates and in their sensitivity to heat and to DFP.
Individual characteristics of bands confirmed previous findings for E. coli strains (Goullet, 1973) and showed that extracts of some strains of Shigella and E. coli contained individual esterases which were apparently identical. This similarity is supported by the fact that the apparent molecular weight of esterase B was found in polyacrylamide gradient gel to be 
( 1 * In polyacrylamide-agarose gel using 7 yo (w/v) acrylamide and discontinuous Tris/glycine buffer pH 8.7.
For each species, the total number of strains tested is given in parentheses.
identical for both Shigella species and E. coli. The molecular weight of esterase A was too low to be determined in these conditions. Some strains of Shigella and E. coli contained other bands of identical mobilities (Table 3) . There were limited differences in esterase patterns between Shigella and E. coli and within Shigella species. Numerous strains of Sh. dysenteriae and Sh. boydii lacked two or three bands, whereas some strains of E. coli, mostly from the Alkalescens Dispar group, exhibited additional esterases A', B' or D. Variations in the number and mobility of bands A, B, I and C among Shigella strains defined different esterase patterns (zymotypes) which appeared distinct for each species. Strains of Sh.flexneri serotype 6 resembled strains of Sh. boydii serotypes 2 and 4 in the identical mobilities of their esterases A, B and C , which could provide a new argument for the inclusion of Sh. jlexneri serotype 6 strains in Sh. boydii (Gekker et al., 1965; Petrovskaya & Bondarenko, 1977) .
